none 



none 



none 



©EPODOC/EPO 



PN - SU970019 A 19821030 

PD - 1982-10-30 

PR - SU 19813280800 19810415 

OPD - 1981-04-15 

Tl - VARIABLE SPEED GEARING 

IN - MAKAROV VITALU A; KOROLEVYURIJ V 

PA - IR POLTI (SU) 

EC - F16F 15/10 

© WPl / DERWENT 

Tl - Continuously-variable transmission unit - has electric motor with regulator in inner frame for improved 
control of vibration damping 

PR - SU19813280800 19810415 

PN - SU970019 A 19821030 DW198337 004pp 

PA - (IRRO ) tRKUT POLY 

IC - F16D7/00 ;F16F15/10 ;F16H33/10 

IN - KOROLEV Y U V; MAKAROV V A 

AB - SU- 97001 9 Continuously-variable transmission unit, esp, for reducing angular velocity variations in 



rotary components of machines and mechanisms and for use e.g. as a speed changer or safety 
coupling, consists of driving ( 1) and driven (2) shafts, an outer frame (3) connected to one of them, a 
toothed gear (4) fixed to the other, and an inner frame ( 5) with a rotor (6) on an intermediate shaft (7). 
The unit also has a pinion (8) which is fixed to the inner frame and interacts with the toothed gear 

- The transmission unit is designed for greater reliability and improved control over the vibration 
damping and energy transmission processes, by incorporating an electric motor ( 9) on the inner frame 
(5) with its shaft located coaxially with the rotor shaft and fixed to it, and with a regulator ( 11) which is 
connected electrically to the electric motor. 

- The transmission unit produces a gyroscopic moment which counteracts the deviation of the rotor axis 
from its initial position. BuL 49/30. 10. 82 (4pp Dwg.No. 1/1) 

OPD - 1981-04-15 

AN - 1983-763129 [37] 



none 



none 



none 



Co»03 CoeeTCKMK 

Coi^ltaflMCTHNeCKMK 

Pccny6nMK 




CCCP 

no juuum nsofipcTeMMfl 

M OTKpMTKl 



OflHCAHME 
M30BPETEH MSI 

K ABTOPCKOMy CBHAETEJlfaCTBV 

(61 ) AonOJlHHteJIbHOC K aBT. CBMA-By - 

(22) 3a«BJieHo 15.0i*.8l (21) 3280800/25-28 

C flpMCOCAMHCHHew 3a»BKH - 

(23) npHOpHTCT " 

Ony&iMKOBaHO 30*10.82, BtojuicTe«t-.M **0 
JXzra ony6jiNKOBaHMfi onncaHHfl 30*10*82 



(uj970019 



(51)M. KjiT 

F 16 H 33/10 
F 16 F 15/10 
F 16 D 7/00 

(53) YAK 621.83- 

-752.M088.8) 



(72) AsTopu 
H3o6pereHH» 



(71) 3anaHTejib 



K). 8. Kopo/iee m B. A. HanapoB 



MpKyTCKMM opneHa Tpyfloaoro KpacHoro 3HaMe 

nOnMTeXHMMeCKMfi MHCTMTYT 



fl/.TEHTH*- . 
ISXHtW5CKA« 
5Rf AHSTEKA 



13 



(5^ EECCTyflEHMATAfl HEPEflAHA 



1 

WaoSpereHwe othocmtca k waujMHOCTpo- 
eHVio, a MMeHHo k ycTpoflcTaaM yMeHb- 
ujeHun KO/ie6aHMM yrnOBOfi ckopoctw spa* 
maiouiMXCfl Macrew HexaHH3woQ w Maumn h 
MOweT 6biTb Hcnojib30saHo b Ka^ecTBe Ba- 
pwaTopa ckoooctm m npeAoxpaHHTejibHOft 
My(t>Tw a o6iueH n cneuna/ibHOM Mauivmo- 

CTpOeHMW. 

M3BecTHa 6eccTyneHMaTan nepeflaMa, 

B KOTOpOM rupOC^OnHMeCKHe 3<jKt>eKTbl mc- 

nonb3yiOTcn a"* MSMeMeHim ckopoctw, co- 
Aepwamafl o6owMy c 6wcTpoBpamaiomMMcn 
Ma xob m kom t KOiopaw npMBOAMTcn b Kana- 
rejibHoe ABMM<eHMe c noMOiubo tuaryHa mjiu 
Kyjia^Koeoro MexaHM3Ma, tuapoBoro map- 
Hnpa t KapflaHa, MytJJT ceo6oAHoro xoAa 
w Befloworo Bana. Ka^aTejibHoe AB^weHMe 
oSoiiMbi Bbi3WBaeT npoueccwo ocm Maxoaa- 
Ka, t* e. ee no bo pot u ■ BMecTe C o6ommom 
BOKpyr ocm* nepneHAHKynflpHoR ocm apa- 
lueHwn MaxoBMKa m npoxoA*me* Mepea to- 
MKy KpenneHMn ujaryHa k o6ofiMe* noBO" 

pOTW OGOMMbl, CBB3aHHOM Mepe3 UiapOBOM 
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ujapHup c'KapAaHOM, Bwaweatof SHaKone- 
peMeHHbie BpamaTenbHbte flSnweHnfl nocne- 
AHero, KOTOpwe Aanee c noMOtifbio Mycjrr 
cbo6oahoto xofla npeo6pa3y»0TCfi b oawo- 
HanpaBjieHHoe Bpamenwe BeflOMoro BajiafVJ^ 

HeAOcraTKOM m 3secTHOM nepeaaMu «b- 
nnercfl cnowHocrb ee KOMcTpyKqMM vi ne- 
yAoGcTBO 3KcnjiyaTai4Mvi npn wcno/ib30Ba- 
hmm ee b ycTpowcTaax perynHpoeaHMH 
CKOpocTn- 3to o6ycnoaneHO TeM, mto b 
ycTpowcTBe wweeT MecTo ABoiiHoe npeoG* 
pa3oeaHne AawweHMM ; mcxoahoto Bpaina- 
TeAbHoro b KaMaTeribHoe ABHweHue uiaTy- 
H3 M 3aT6M c noMOmbK) MyOT CBoSoAMoro 
xoAa onflTb b oAHOManpaB/ieHMoe Aan*e- 
HMe aeAOMoro sana. 

BnHwawiuMM k K3o6peTeHwo no Tex«n- 
MecKow cymHOCTM flsnfieTCrt 6eccTynenMa- 
raa nepeAa^a. coAep)kaina» BeAy*U M ^ m 
BeAOMbiti eaAbf r sneuiHioio paMKy^ wecTKO - 
gb h 38HHyfO c oflHMM «3 Mux, 3y6MaToe 
Koneco, >necTKo coeAMHeHHoe c AvyruM 
eanoM t m BHyrpeHHKMO paMKy c potopom, 
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yCT3HOBJie HHbIM Hd DpOM6)KyTOMHOM Ba/iy t 

m ujecTepHeM, wecTKO cBnaaHHow c 3tom 

paMKOM H B3aMMOfleMCTByiOLUeM C 3y6MaTHM 

KOJiecoM. B 3tom ydpoMCTBe 3y6Maxan 
nepeA^ya MMeex nepeAaxoMHoe oxHOiueHMe 
paBHoe \. ycTpoMcreo CHa6weHo wMnym- 
caxopoM, cefiaaHHbiM c 3y5«aTo« nepeaa- 
uew c BHyrpeHHew paMKOkt t abomhom Kap- 
flanHOH nepeflaMePi, cBA3biBaiomeM potop 
c MMny/ibcaTopoM, kotopwm pacnononceH 
Ha BHeujHen paMKe rwpocKona [2 J. 

HeaocTaTKOM M3BecTHoro ycxpotfcxBa 
flBiii=ieTCfl ero hm3K3^ hsaohhoct t» h hm3- 
Kafl 3<|Kt>eKTviBHOCTb ynpaB/ieHMfi npouec- 
com raweHWH KO/ie6aKMM n nepeAa^n 3Hep- 
rvin , mto o6^ncHneTCfl TeM t mto sto ycr- 
Pomctbo nepeAaer Ha aeAOMwii ea/i cpae- 
HHTenbHO HeGojibuioft KOne6aTenbHoro xa- 
paKtepa KpyTfltijMM momchx. M xaK kqk 
CKopocTb BpameHM^ poTopa mojimkom on- 
peAe/iReTCW bcjimmmhom yr/ioBOM ckopoc- 
tm BeAYmero aajia, to oxcyxcxeyeT bos- 
mojkhoct b M3MeHennfl bsjihmmhw nepeAasa- 
eMoro MOMeHTa 6e3 m3m6h6hhh ckopocth 
BeAyuiero Bana (a npn Manwx CKOpocxnx 
apameHMA aeflymero sana nepeflann, no 
cy xm Ae/ia t HepaGoTocnocoGna , xaK KaK 
Be/in<4HHa nepeAaaaeMoro MOMenxa npn6/iM- 
waercfl k nynio) . 3HaKonepcMeHHaa yrno- 
eafl CKopocTb poxopa, a c/ieAOBarenbHo , 30 
m 3HaKonepeMeHHbiM rnpocKonMMecKMM mo- 

M6HT BeAy T TaKWe K 3 Ha MMTenbHWM AHHa- 

MvjuecKUM HarpyaKaM e y3/iax m Aexa/inx 
nepeAa^n. 

Uenb M3o6peTeHnn * noBbiujeHne HaAe«- 
hocth ycTpoficTBa 3a CMeT ycTpaHeHHfi 
Kone6aTenbHOM cocxaBnaiomeM nepeAasae- 
Moro MOMeHTa m, cneAOBaxejibHO , ycxpa- 
HeHkm 3H3KonepeMeHHbix Harpy30K Ha y3- 
zibi m AerariM m o6ecneMeHne bo3mokhocxm 
ynpaBjieHHn npoueccaMH raujeHM* KoneGa- 
hmm m nepeA^HM 3HeprMM. 

yKa33HHafl ue/ib flOCTwraeiCfl TeM, mto 
GeccTyneHHarafl nepeAaMa, coAepmaman 
BeAymnw m BeAOMwPt saxibi, BHewHioio paM- 
Ky, WeCTKO CBfl3aHHyiQ C OflHMM M3 HMX, 

3y6Maroe Koneco , wecxKo coeflimeHHoe 
c ApyruM eanoM, m b ny tpchhiokd paMKy c 
Potopom, ycxaHOB/ieHKbiM Ha npoMemyTOH- 
hom Bany, m u/ecxepnetf wecTKo cen3aH- 

HOM C 3TOM paMKOM M B3aMMOAe "CXByiOmeM 

c 3yGMaTbfM KonecoM, cna6>KeHa ycTanoa- 
neHHWM Ha BHyTpeHHew paMKe 3/ieKTpOAB^" 
raxeAeM, Ba/i tcoTOporo coocho ycxanos- 

Jl&H C BdflOM pOTOpa H WeCTKO C HUM C6fl~ 

3aH , u peryiifixopoM, 3/ieKTpwMeCKn cbr- 55 
sa HHbiM c 3/ieKTpoABnraTe/ieM. 

Ha Meptewe cxeMaxwuecKw M3o6pa>«eHa 
GeccxyneHMaxafl nepeAa^a, o6^nft bha< 



35 



40 



AS 



50 



EeccTyneHMaTa* nepeftaya coflepwrn 
BeAy^ M ^ 1 m BeAOMWH 2 Banw , BHetuHK>K> 
paMKy 3, wecTKO cBH3aHHyo c BanoM 1, 
sySMaToe Koneco k 9 wtecTKO coeflUHeHHoe 
c aa/iOM 2, m BHyTpeHHK>io paMKy 5 c po- 
topom 6 f y ct a hob/16 HHWM Ha npoMewyTOM- 
hom Bany 7, m ujecTepHen B, -wecTKocBfl- 
3aHHOM c 3Toii paMKOM 5 n aaaMMOAeMCT- 
eytomyK) c 3y6MaTtiM ko/iccom ^* riepeAa- 
qa cHaGweHa ycTaHOBnenHbiMM Ha enyTpeH*- 
HeM paMKe 5 3neKTpoABnraTe/iCM 9» Ban 
10 KOToporo coocho ycT3HOB/ieH c aa- 
noM 7 poTopa 6 m wecTKO c hmm cBR3an t 
m peryriflTopa 11 p sneKTpMMecKM CBfl3aH* 
MbiM c 3,neKTpOABMraTe/ieM 9 c noMOmb*o 

1UCTOK 12 ( 13 H KOHTaKTHblX KOJieU 1^ M 

15 cooTBeTCTBenHO. 3neKTpvmecKa« snep- 
run k sneKTpoABwraTeno 9 no^aeTCfl ox 

MCTOMHMKa 16 3H£prMM » 

ycTpowcTBO paGoTaeT cjieAywutHM 06- 

P330M. 

(lepeA HauanoM pa6oTw k 3/igkt poabh- 
rarerno 9 noAaercfl HanpflweHne w cba- 

33HHWM C HMM pOTOp 6 paCKpyMM BaGTCfl 

AO Go/ibiiJOM CKOpocTM, BCAeACTBMe Mero 
npMo6peTaeT cnoco6HocTb conpoTMBrmTb- 
Cfi M3M6HCH mio no/ioweHMw ero ocm b npo- 
crpancTBe. PacKpyMMsanMe poxopa 6 npo" 
MSBOAHTCn b Ty we CTOpoHy, KyAa AO/i- 
weH BpaiuaTbCH BeAymMM ean K 

npw npwnoweHMM KpyTRinero MOMeHTa 
M fc p k BeAym^My sany *» hpomcxoamt ero 
noBopor BMeCTe c BHeuneM paMKOM 3 bo- 
Kpyr'ocM Bana h oGKaTWBanvie ujeciepnn 
8 no 3y6MaTOMy Ko/iecy ^ BeAOMoro sa- 
jia 2 , k KOTopOMy npM/toweH momcht co- 
npoTMB/iCHnw Harpy3Kn M^orP' MTO n P MBO " 
Amt k noBOpoxy BHyxpeHHePi paMKM 5 m 
oTKnoH€Hnio ocm poxopa 6 ox csoero Ha- 
MaAbHoro nonoweHMw, onpeAenneMoro co- 
snaAeHweM ocm poxopa 6 m ocen Banoa 

1 M 2. ripM OTKJIOHeHHOM nonoweHMM ocm 

poxopa 6 BpameHMC ero BMecxe c BHeu- 
neft 3 m SHyxpe hhcm 5 paMKaMM BOKpyr 
ocm nepeAaMM (ocb eanos 1 m 2) 6yA^x 
npeneccMOHHbiM ABMweHMeM, BCJieACXBMe 

KOTOPOTO B03HMKaeT TMpOCKORMMeCKHM 
MOMeHT M fMP' CTpeMFtlUMMCfl COBMeCTMXb 

ocb poxopa 6 c ocbto aanoe 1 m 2 tbkum 
o6pa30M, uto6w HanpaBneHwn mx yr/ioBbix 
CKOpocxeM coBnaAanM, x* e. no«B/iHiox- 

Cfl CMAbl COnpOXMBJieHMfi , npOTMBOfleMCT- 

Byiomwe oTKnoHCHMto ocm poTopa 6 . ox ee 
HananbHoro no^oweHMfl. flewcTBMe stmx 
rMpocKonM^eCKHx cun ananornMHO asmcx- 
bmio cnn ynpyrocxM o6wmhux MexanMMec- 
kmx ynpyrMX a/ieMenxoa - npywMH, 6orib- 
uee oxKAOHCHMe (AecfcopMauMn) Bw3bfBaex 
GoiibuJMe CM/Tbi con pox m b/ishma OTKnoneHMio. 
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flpn HeKOTopoM yr/ie (h wewAy octio po- 
Topa 6 h ocbw nepeflaMw (ocb Banos 1 
m 2) HacrynaeT paBencTBo rupocKontmec- 
Koro MOMeHTa m MOMema conpOTHanehtu* , 
npwnoweMHoro k ay6naTOMy konecy *t , 5 
oSKaTweaHne luecrepHu 8 no 3y6«aTOMy 
Konecy 4 npeKpa^aeTca , t. e. npeKpa- 
maercfi npoKpyMuaaHne BeAyiU^ro ea/ia 1 
OTHOCMTe/ibHO BeflOHOro eana 2 m o f\anb- 
HenujeM ohm spauiaioTCR c OAnnaKOBOM yr- 10 

JIOBOIH CKOPOCTMO. 

ripvt M3MeMeHMM MOMeHTa* narpy3Kn Ha 
eeflOMOM sany 2 unw KpyT«mero MOMenxa 
Ha BeAytueM sany \ npowcxoAHT naweHe- 
Hue yrjia Mew^y ocbo pOTopa 6 m ocbio is 
nepenaMM (ocbio eanoe 1 h 2), t. e* yc- 
TaHaejiMBaeTcn HOBoe nonoweHwe BHyTpen- 
Hen paMKM 5 OTHOcvrrenbHO BHeuneft paw- 
km 3, KOTOpoe onpeflenfleTCfl paBeHCTBOM 

(TpH HanMMMM KoneoaTejibHotf cocTas- 
jipioiiteM KpyTflinero momcht3 M^pVtnw mo - " 
MeHTa Harpy3KM M MCtr pnpoMCxooRT npoijec- 
Cbi aHanorwMHwe npoueccaM e cwcTeMax 
c o6uwhwmm ynpyrMMM 3jieMeHTaMM, npw 25 
KOTopwx 3Heprufl KoneSaHMM tpbthtca Ha 
npeoAoheHwe rnpocKonnMecKnx cmji ynpy- 
rocTM ( rnpocKonnMecKoro MOMeHTa) h co- - 
o6meHne flBwweHun weCTepHe 8. 3a c^ex 
3Toro w npoMcxoAMT rameHwe Kone6aHnw.. 

noflB/ieHue Ha bcaomom saxiy 6onbujoro 
MOMeHTa conpoTweneHvtfl ^ hC|T ^> H ^p) , Ha- 
npMMep^ 3a kjimhm BannH BeflOMoro sana 2, 
Bc/ieACTBne orpaHHMeHHOCTw bs/immvi hw rn~ 
pocKonwMecKoro MOMeHTa npM n*o6ux yi — 
Aax P 6yAex ewnoriHfiTbc* cooTHOtueHwe 35 
M Har jjM rMf> M yro/i f» 6yAeT mohotohho yee- 
jiMMHBaTbCR. npH otom wecTepHU 8 6yAeT 
o6KaTWBaTbCfl no 3y6MaroMy Konecy 4*. 
T, e* seAymufi Ban 1 6yfleT npOKpyMMBa- 
TbCfi oTHocme/ibHo eeAOMoro, TIojiomkm 
Mexa HM3M3 He npon30MAeT, ycTpOMCteo 
a flaHHOM cnyMae bwhojihht porib npeAo- 
xoannTenbriOM wyOTbi • 

Be/iMMMHa rnpocKonnMecKOro MOMeHTa 
^ Hup 33BMCMT OT CKOpOCTH BpameHna po- 
Topa 6 BOKpyr coSctbchhom ocm w no3- 
TOMy, M3MeHH« c noMOiubKD pery/iflTopa 11 
yrnoeyio CKOpocTb sana 10 onekTpOABM- 
raienn 9 m cooieeTCTBeHHO CKOpocfb 
BpdiueHHfl poropa 6, mojkho ynpaenrtTb Be- 50 

J1MMMHOM TMpOCKOHMMeCKOrO MOMCHT3 ("tH- 

pocKonnMecKOH wecTKOCTbio 11 ) f a c/ieAo~ 
BaTe/ibHo f ynpaeji*Tb npoueccaMM rauie- 
HMfl KOJie6aHMM m nepeAaMw aHeprnn. 
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KaK ywe 6wno cKa3ano, npM pa6oxe 
ycrpowcTBa yrrjoBan CKopocTb poTopa mo- 
«eT H3MeHf)Tbcn To/ibKO c noMouifeio pery* 
riflTopa 11, npH^en 3TH H3MeHeHHn 6yAyT 
nnaBHbiMM, 6e3 6o/ibujMX 3HaKonepeMeHHwx 
ycKOpeHUM. CneAOBaTenbHO > h rnpocKO- 
nMMeCKMH MOM6HT He GyA^T coA^pwaTb , 
3HaKonepeneHHOH cocTaBnnKHueM m ha ag- 
Tann m yanbi ycTpottcTBa He 6yAyr Ae«- 
cTBOBaTb 3HaKonepeMeHHbie Harpy3KM 
{no cpaaneHHO c nporoTwnoM) t mto noBbi* 
ujaej HaAewHocTb ycTpowcTsa. 

npeAnaraeMafl SeccTyneHMaxaH nepe- 
Aaqa ynynuiaer KanecTBo pa6orw MauiHH 
h MexaHM3MOB aa c^eT ynpaB/ieHHfl npo- 
ueccaMu rauieHHn KOJie6aHwCi m nepeflaMM 
3Hepruii, raK kbk noseofmer nepenacT^ 
paeiBajbcn Ha TpeSyeMbiM peiwM pa6oTbi> 
noButuaeT mx HaAe«wocTb a pe3yAbxaTe 
6onee 3<jKpeKTHBHOH aaynrw ot flUHaMM- 
■ MeCKHX 603AeftcTBHri. KpOMe Toro» npeA* 
* jiaraeMan nepeAaMa eunoiiHneT (|)yHKUMH 
AByx npHMeHweMux b HacTOHiuee BpeM» 
3/ieweHTOB n pus oa a - racnrejifl KOjie6a- 

HUM H RpeAOXpaHHTeAbHOH My(|)TW« 
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<J>opMyna M3o6peTeHM« 

BeccTyneHMaTan nepeAaMa t coAepwa- 
iuan seAymuM m aeAOMbtn Banw, bhsiuhiok) 
paMKy» mecTKO CB«3aHHyo c oahmm M3 } 
hmx, 3y6MaToc Kojieco, wecTKO cbcAMHeH- 
Hoe c APyruM bbjiom » m BHyTpCHHiow paM- 
Ky c potopom, ycTaHOBHCHHWM Ha npOMe- 
wyxoMHOM ea/iy» h luecxepHeM, >«eCTKO 

CDfl38HHOfl C 3 TOM p3MKOH M B3aMMOA e ^"* ' 

CTByioiuew c 3y6«4aTbiM KonecoM, o t ji m-" 
4 a io.h a a c « TeM ( mto, c ue/ibio no* 
abtujeHMfl HaflewHOCTw w ynpaaneHMfl npo- * 
ueccoM cawvHMfi Kone6aHWM m nepeAa^vi 
3HeprnM t ona cnaSweHa ycraHOBneHHWH 
Ha BHyTpeHKew paMKe sjiexTpoABHraTeneM, 
Ban KOToporo coocho ycxaHOBneM c ea- 
tiom poTopa m mecTKO c huh cbh33H # m 
pery/iflTopoM, SiieKTpHMecKM csflaaHHyM 
c aneKTpOAB^raTeneM, 

MCTOMHMKH MHOOpMdUMM^ 

npHH^Twe bo sHMManwe npw aKcnepTwse 

t. n TexHMKa MO/iOAewH 11 , 1977, K" 12^ 
c, 28. 

2- ABTOpCKOe CBMAftTeAbCTBO CCCP 

(f 187^71, Kit. F 16 H 33/10» 19&4 (npo- 

TOTHn) . 
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